Targeted substrate degradation by an engineered double RING ubiquitin ligase.
Recognition of the substrates by ubiquitin ligases is crucial for substrate specificity in the ubiquitin-proteasome proteolytic pathway. In the present study, we designed a double RING finger ubiquitin ligase to direct the ubiquitin machinery to a specific substrate. The engineered ligase contains the RING finger domains of both BRCA1 and BARD1 linked to a substrate recognition site PCNA, which is known to interact with cyclin-dependent kinase inhibitor p57. The double RING finger ubiquitin ligase formed a homo-oligomer complex and exhibited significant ligase activity. Co-transfection of the ligase reduced the expression of transfected p57 to the background level in a proteasome-dependent manner and restored the colony formation ability of U2OS cells that is otherwise inhibited by overexpressed p57. The results indicate the ability of the engineered double RING ubiquitin ligase to target the intended substrate. By redesigning the substrate recognition site, expression of engineered double RING ubiquitin ligases may provide a useful tool for removing many different gene products at the protein level.